Recent decades have witnessed an increase in the incidence of melanoma of the skin more than any other cancer, predominantly in adults and resulting in an incidence rate of 3-7% per year [1] [2] . The 2010-2014 age-adjusted incidence and mortality rates were 22.3 and 2.7 per 100,000, respectively [3] . Melanoma of the skin represents 5.2% of all new cases of cancer in the US. It is estimated that 87,110 new cases of invasive melanoma will be diagnosed in the US in 2017 and about 9,730 will die of the disease. The median age at diagnosis for melanoma of the skin was 64, while that at death was 70 [3] . Overall, melanoma is the sixth most common cancer in men and seventh most common in women; rates are higher for men than for women, and for whites than for all other races combined [3,4].
INTRODUCTION
Recent decades have witnessed an increase in the incidence of melanoma of the skin more than any other cancer, predominantly in adults and resulting in an incidence rate of 3-7% per year [1] [2] . The 2010-2014 age-adjusted incidence and mortality rates were 22.3 and 2.7 per 100,000, respectively [3] . Melanoma of the skin represents 5.2% of all new cases of cancer in the US. It is estimated that 87,110 new cases of invasive melanoma will be diagnosed in the US in 2017 and about 9,730 will die of the disease. The median age at diagnosis for melanoma of the skin was 64, while that at death was 70 [3] . Overall, melanoma is the sixth most common cancer in men and seventh most common in women; rates are higher for men than for women, and for whites than for all other races combined [3, 4] .
Florida's incidence rate of melanoma is the 2 nd highest in the nation. An estimated 4,928 people were diagnosed with melanoma in 2011 in Florida [5] . Melanoma is responsible for about 75% of all skin cancer deaths in Florida; about 741 people die of it each year. Since 1975, the death rate of those over 50 in Florida has doubled [5] . Although, melanoma is less frequent among minorities -Hispanics (HIS) and African Americans (AA) -it has been increasing steadily over the years [6] . It is estimated that for people born in 2006, 1 in 53 will be diagnosed with melanoma -nearly 30 times the rate for people born in 1930 [5] . The age adjusted incidence rate from 2006-2010 per 100,000 population for metastatic melanoma was 26% among whites, 4.5% for Hispanics and 1% for AA [7] .
It has been suggested that the lower incidence rate of melanoma in HIS and AA compared to NHW could be attributed to the protective effect of darker skin pigmentation, and therefore, perhaps less important role of sun exposure in melanoma development in HIS and AA [8] [9] [10] . Melanin in dark skin persons may function as an optical filter that increases the efficiency of DNA repair mechanisms, thus reducing the likelihood of melanoma [11, 12] . However, the increase of metastatic melanoma over the past few decades among minorities indicates that melanin may only confer partial photoprotection. Therefore other unknown factors may be influential. Elder [10] suggested that acral lentiginous melanoma ALM), the most common subtype in minority populations may be an etiological agent for melanoma other than sun exposure, as it mostly occurs in parts of the body usually protected from the sun and with similar frequencies at different latitudes. The increase in incidence has also been variously attributed to upward class mobility amidst intermittent sun exposure in occupational and recreational settings, and continued ozone depletion [8, 10, 13] . In addition, there have been several reports of a positive correlation between melanoma incidence and socioeconomic status, level of education, inadequate health insurance and sociocultural values [8, [14] [15] [16] [17] . The purpose of this study was to provide an in-depth description of the general demographic, occupational, tumor characteristics and the burden of metastasis of patients diagnosed with metastatic melanoma in Florida between 1996 and 2010.
METHODS

Study Population and Measurements
The Florida Cancer Data System (FCDS) database was accessed to identify NHW, AA and HIS patients with metastatic melanoma, specifically those with localized, regional and distant metastasis (stage III and IV) at presentation. A password protected full CD was obtained of cases reported to the FCDS from 1996-2010, including an Acquisition Manual and Data Dictionary for code identification and reference. The study protocol was reviewed and approved by the Florida Department of Health Institutional Review Board and Florida Bureau of Epidemiology. The dataset contained 80,349 patients diagnosed with metastatic melanoma in Florida between 1996 and 2010.
Demographic information included sex, race, marital status, country of birth, state of birth, county of birth, insurance status, history of tobacco use, and occupational status. Measures related to age at diagnosis, primary site and laterality of the tumors, major histology types, and the distribution of grade and stage of the cancers were reported. For descriptive purposes, race/ethnicity was defined as White for all non-Hispanic whites, African American for all who identified as black and Hispanic for all hispanic whites.
Statistical Analysis
Data were analyzed using the Statistical Analysis Software SAS version 9.4.; SAS Institute, Cary, North Carolina. Descriptive statistics were employed for the whole study data, except where data on specific variables were not otherwise reported. Means and standard deviations were calculated to describe continuous variables, while frequencies and percentages were used to describe categorical variables. Meanwhile chi-square tests were used to test the association between categorical variables, with p-value set at 0.05 for significance.
RESULTS
Demographic Measures
Eighty-four percent of the cases were born between 1916 and 1961. Patients were representative of about 50 countries. Of the patients whose country of birth was known, 34% were born in the United States; 36% or more of the patients were born or came from nine countries -Argentina, Canada, Columbia, Cuba, Germany Italy, Poland, Puerto Rico and USA (Data not shown). Table 1 reports the frequency distributions of county of birth and occupational distribution data of metastatic melanoma patients. Fifteen counties out of 67 accounted for 72% of all metastatic melanoma cases diagnosed in FL between 1996 and 2010 ( Fig. 1) . Out of over 400 occupations, 12 occupations were associated with 39% (valid %, i.e. excluding missing values) of the patients. The demographic characteristics of patients diagnosed with metastatic melanoma in Florida from 1996-2010 are shown in Figure 2 . Non-Hispanic Whites accounted for 95% of all metastatic melanoma cases diagnosed, while males formed the majority of the cases at 61 percent, as compared to 39 percent for females. A frequency distribution of the marital status of subjects indicated that 61% of those with recorded status were married and 27% either single or divorced.
Primary payer information at diagnosis (Fig. 2) indicated that up to 20% of the patients were either self-pay, not insured or payer information was not available. However, private insurance and government sponsored programs (Medicare/Medicaid/Tricare etc.) accounted for 32 and 48%, respectively. Meanwhile, 60% of patients (excluding missing values) diagnosed with metastatic melanoma had never used cigarettes, while 13% and 28% were current and previous users, respectively (Fig. 2) .
The time-trend in melanoma diagnosis indicates a steady increase in the incidence rate from 1996-2010, an average increase of approximately 6.7% or approximately 9.8%, 5.7% and 4.8% every 5 years consecutively (1996-2000; 2001-2005; 2006-2010) (Fig. 2a ). An age distribution of the metastatic melanoma cases shows that 55% were diagnosed between the ages of 56 and 79, 80 percent between 31 and 79, while only 3% were below the age of 30 (Fig. 2b) .
Tumor Characteristics
The reporting sources for most of the metastatic melanoma tumors were predominantly hospital (outpatient/inpatient or surgery units) and physician or private practitioner offices (data not shown). The frequency distribution of the primary site of reported tumors shows that the trunk, shoulder, hip, face and neck were the most predominant sites of metastatic melanoma invasion, constituting 90% of the total ( Table 2) . Analysis of the dataset indicates that most of the tumors occurred on the right or left of the paired organ of origin or primary (76%), or from an unpaired primary site (13%) - Table 2 . Meanwhile, the tumor's resemblance to normal tissue or degree of differentiation of patient tumors (as reported) is described by its grade. Table 2 shows that only about 17% bore any resemblance to normal tissue, while the rest were either moderately, poorly or totally undifferentiated. At diagnosis, metastatic melanoma is usually classified as either Localized invasive, Regional Spread, or Distant spread. Table 2 indicates that the majority of the patients diagnosed at presentation had tumors (62%) that were localized or that had not spread beyond the primary location identified. Only about 11% had achieved regional or distant spread.
An important criteria in classifying metastatic melanoma is by histologic type. A frequency distribution analysis of the dataset revealed that the major histologic types -nodular melanoma (NM), lentiginous maligna melanoma (LMM), superficial spreading melanoma (SSM) and acral lentiginous melanoma (ALM) -accounted for at least 20% of the total cases specifically designated, with another 37% receiving the general designation of malignant melanoma (Table 3) . Meanwhile, when distributed by gender, males dominated in each major histologic type. Table 4 is a cross table of gender, grade and age across race categories. In both male and female categories, NHW dominated the representation reporting more than 95% in each category. Results of the chi square test indicated that the null hypothesis of no significant association between race and gender was rejected at.05 level of significance (χ 2 = 66.273, p = <.001). Thus, the proportion of males and females was not same across different ethnic categories. In the cross between race and grade, NHS dominated the representation as well, reporting more than 95% in each category. Results of the Chi square test indicated that the association between race and grade was slightly significant (χ 2 = 10.485, p =.045).
Summary of results of analysis of variance (ANOVA) F-test for homogeneity of age distribution across races indicated that mean age across races was not comparable as mean age for HIS was less than mean age reported for NHW (M = 63.17) and AA (M = 62.281). Thus, the null hypothesis of no significant difference in mean age across races must be rejected at.05 level of significance. The mean age distribution was not the same across different racial categories (p = <.001).
DISCUSSION
It is well documented that Florida has many advantages for studying melanoma (especially among minorities AA and HIS) in that it is ethnically and racially diverse, with the second highest incidence rate in the US [4, 7, 18] . Diversity in the metastatic melanoma patient population in this study is indicated by the fact that the patients represented 50 countries (including the US), and distributed among all the counties in Florida. However, fifteen Florida counties accounted for 72% of all metastatic melanoma cases diagnosed -the first 5 being Palm Beach, Broward, Miami-Dade, Pinellas and Hillsborough, almost all of which are located on the southern west and east coasts (Fig. 1) .
The incidence rate for melanoma as a whole has been reported to be 2.8% and 3-7% per year for Florida and the US, respectively [3, 4, 17] . The latest SEER Stat Fact Sheets for Melanoma 2016, report an increase of 1.4% each year for the last 10 years [3] ; the age adjusted incidence rate for malignant melanoma has been shown to be consistently higher for males than for females, irrespective of race [3, 5, 9] ; and for whites than for all minority populations combined. In addition, from 2009 to 2013, melanoma has been frequently diagnosed among people between the ages of 55 and 64, with a median age of 63 [3] . However, summary data in this study revealed that stage 3 and 4 metastatic melanoma diagnosis in Florida had been increasing yearly by an average of 6.7% between 1996 and 2010. A very large majority were NHW (95%); HIS and AA were 3% and 1% respectively, and 55% of all cases diagnosed were between the ages of 56 and 79, while 80% were between the ages of 31 and 79. This study confirms SEER report of consistently higher incidence for males than for females -60.5% and 39.3%, respectively [3] . Similarly, when patients with metastatic melanoma in situ and node negative plus or minus ulceration (stage 1 and 2) were excluded in a comparison of gender and race, or Several studies have suggested that patients without medical insurance or those with Medicare/Medicaid are more likely to present with late-stage cancer (including melanoma) than those with private or managed care insurance [19] [20] [21] , and that irrespective of health insurance racial minorities have an increased risk of diagnosis at late stage [20, 21] . Halpern et al., reported late stage melanoma odds ratio of 2.3 (2.1-2.5) and 3.3 (3.0-3.6) for uninsured patients and Medicaidinsured patients respectively, compared to the privately insured [21] . Although this paper does not report on the effect of insurance status on ethnicity, a frequency distribution of primary payer shows that the majority of patients (48%) had government sponsored coverage (Medicare, Medicaid, Tricare), compared to private coverage (32%) and self-pay/uninsured (20%).
The association of marital status with metastatic disease and survival has been reported in a few melanoma studies, with unmarried patients at significantly higher risk than married patients. While controlling for a number of variables, Reyes et al. reported that older widowed patients were likely to be diagnosed at late stage and at greater risk of death than older married patients [22] . Similarly, McLaughlin and colleagues after adjusting for a series of factors indicated that unmarried patients had a higher risk of late stage diagnosis of cutaneous melanoma, with men having a 50% increased risk than women [23] . This study shows that for those metastatic melanoma patients diagnosed in Florida between 1996 and 2010 and whose marital status was reported, 61% of them were married at time of diagnosis, while only 11% were unmarried.
The occupational distribution of patients diagnosed with metastatic melanoma was varied. It was based on the 2010 Census of Occupation Codes and defined as the type of job patients were engaged in for most of their working life. There was an almost even distribution between outdoor (transportation and material moving, construction and extraction, architecture and engineering, frontline production protective services) and indoor reporting occupations (sales and office, healthcare practitioners and technicians, management, office and administrative Table 1 ).
support, education training and library business and financial operations, legal professions) in this study. However, with the exception of transportation and material moving, and construction and extraction, indoor occupations reported patients made up the greatest percentage of those diagnosed with metastatic melanoma. Indeed, Rigel reported greater association of melanoma incidence with indoor workers and those with higher education occupations [24] , while Lee and Strickland found that clerks and salesmen had greater rates than skilled manual workers [25] . Similarly, in a study of British and Swedish cancer registries Vagaro et al. reported many high level education occupations with highest associated melanoma risk such as airline pilots, accountants, dentists, finance and insurance brokers. Outdoor workers may have an altered melanoma risk because of ultra violet exposure resulting in an inverse association of high occupational sun exposure with melanoma [26] .
An important adverse effect variable or risk factor for a variety of malignancies is tobacco use. But results of studies evaluating the association of tobacco smoking and melanoma have been mixed and far from being causal. Danish and Swedish studies on the association of melanoma and smoking, alcohol and other factors have indicated that the risk of metastatic melanoma was not influenced by smoking [27, 28] . On the other hand, Freedman et al. and Odenbro et al. reported current smokers, smoking for long durations or previous smokers had a reduced risk for metastatic melanoma as compared to those who never smoked, and that the mechanism for such an inverse associated is yet to be investigated [29, 30] . On the contrary, smokers have been reported to having greater odds of presenting with late-stage disease [31] , with smoking shown to facilitate the spread of metastasis as smokers or more ex-smokers than life-long non-smokers initially presented for melanoma treatment with established metastasis [32] . Although the association between cigarette use and melanoma was not evaluated in the present study, it is clear that the majority of patients diagnosed with metastatic melanoma had never smoked (60%) as compared to current or previous smokers (40%), at time of diagnosis.
It has often been reported that the anatomical distribution of melanoma is different between Whites and minority populations, with Whites developing more of their lesions on sun-exposed surfaces and African Americans and Hispanics predominantly on sun-protected acral sites [33] [34] [35] [36] [37] [38] [39] . Acral lentiginous melanoma incidence in African Americans has been estimated to be 60% to 70% [37, 40, 41] , compared to approximately 5% in Whites in whom superficial spreading melanoma predominates [42] . Although some studies have shown that the most common histologic types of metastatic melanoma among all racial groups is SSM or LMM, this study reported (in descending order) that NM, LMM, SSM and ALM were the most important histologic types. However, a direct comparison may not be possible because of the overall low incidence rate of melanoma among minorities; as ALM has been found to be similar or with equal frequency between whites and minority populations in some studies [43, 44] . The distribution of metastatic melanoma primary site in this study clearly shows that 69% of metastatic melanoma patients were diagnosed with tumors of the trunk, shoulder and hip, all sunprotected sites consistent with a potential diagnosis of ALM. However, of the 20% of patients whose histologic types were positively identified, less than 1% were classified as ALM.
Laterality describes the side of a paired organ, or side of the body on which the reportable tumor originated and is applicable to the primary site only (44) . There has been a dearth of studies on the laterality of metastatic melanoma and probably none comparing ethnic groups. This study of metastatic melanoma patients suggests an almost even distribution of laterality diagnosis between left 39% and right 37% -a difference of only 2%. However, two multicenter or country studies of cutaneous melanoma laterality reported consistently higher left to right ratios greater than 1 with no significant differences by sex or age group [45] or left to right ratios greater than 1 for clinical characteristics and a higher left side frequency of about 15% [46] . It is thought that asymmetric melanocytic distribution, differences in sun exposure and embryonic developmental characteristics to a lesser extent, instead of chance are likely explanations for the observed leftsided excess of invasive cutaneous melanoma [45, 46] .
Advanced stage melanoma at presentation (stage III and IV) in association with poor survival rates among African Americans and Hispanics compared to Whites has been the subject of a number of studies [3] [4] [5] [6] 8, 9, 18, 36, [47] [48] [49] [50] . Even when adjusted for site of primary, histologic type and other variables, African Americans and Hispanics were still more likely than White to be diagnosed with late stage disease: 32% vs 13% [34] or 14% vs 4% [52] . The present study shows a weak association between race and grade (X 2 = 10.5, p=.048). In addition, more AA and HIS had tumors that were either moderately or poorly differentiated, thus placing them at regional or distant metastatic stage at diagnosis. The weak level of significance may be due to the low incidence rate in minority populations and the number of patients with reported tumor grade at diagnosis. This study draws its strength not only from the availability of a large dataset for studying metastatic melanoma, but also from the many advantages Florida has in that it is ethnically and racially diverse, with the second highest incidence rate in the US [9, 15, 18] . This diversity in the metastatic melanoma patient population in this study is indicated by the fact that the patients represented 50 countries and distributed among all the counties in Florida.
However, a number of limitations are worth noting. The incidence rate for AA and HIS patients (5% and 1% respectively), was too low to perform an in-depth analysis and may have significantly reduced the statistical power. Complete records were not available for many patients. Patients with not otherwise stated (NOS) or missing values were excluded from some analysis. Excluding patients with missing values may introduce bias and further reduced the power of the study. Classification of metastatic melanoma as NOS histologically seems to be a common problem with registry data. The weak level of significance between race and grade may be due to the low incidence rate in AA and HIS, and the number of patients with reported tumor grade -an important limitation in this study.
CONCLUSION
The focus of this study on metastatic melanoma has not only confirmed existing data but revealed a number of points that need to be emphasized: 15 Florida counties out of 67 accounted for 72% of all metastatic melanoma patients, the majority of whom reported having government sponsored insurance coverage and mostly sustained by outdoor occupations, while over a third had been current or previous smokers. Sixtynine percent of patients were diagnosed with tumors of the trunk, shoulder and hip, all sun-protected sites consistent with a potential diagnosis of ALM. There was a slightly significant association between race and grade with more AA and HIS having tumors that were either moderately or poorly differentiated, thus placing them at regional or distant metastatic stage at diagnosis. This study revealed that metastatic melanoma diagnosis in Florida had been increasing yearly by an average of 6.7% between 1996 and 2010 and that unmarried patients had a higher risk of late-stage diagnosis than married patients. Given that Florida has the second highest population aged 65 and over in the US, the implications for metastatic melanoma prognosis and survival are yet to be studied. More so, this study suggests an almost even distribution of laterality diagnosis between left 39% and right 37% and confirms the well-established race, gender and age disparity in metastatic melanoma diagnosis -majority white and male, and majority of the cases between 56 and 71 years of age.
More studies are needed on tumor histology and in the identification of laterality, with comparison among ethnic groups. There has been a dearth of studies on the laterality of metastatic melanoma and probably none comparing ethnic groups. This study shows clearly that Florida should place more emphasis and resources on prevention and management of metastatic melanoma, especially in those areas and populations most affected.
